'Searching PAJ 



aiOl aI 1 / i 



PATENT ABSTRACTS OF JAPAN 



(1 1) Pub I i cat ion number : 2001-081727 
(43) Date of pub I i cat i on of app I i cat i on : 06. 04. 2001 



(51) Int, CI. 


G026 


5/20 




G02F 


1/1335 




G02F 


1/1339 



(21) App I i cat ion number : 11-271474 (71) AppI icant : MATSUSHITA ELECTRIC IND CO 

LTD 

(22) Date of filing : 27.09.1999 (72) Inventor : INOUE KOJI 

YOSHIDA MASANORI 
MATSUKAWA HIDEKI 



(54) PRODUCTION METHOD OF COLOR FILTER SUBSTRATE. COLOR FILTER SUBSTRATE AND 
LIQUID CRYSTAL DISPLAY DEVICE 

(57) Abstract: ^ 
PROBLEM TO BE SOLVED: To produce a color filter 

substrate which does not lower the display ..^-^"^'^^ 

grade of a liquid crystal panel and ensures no T — ^ ^^ 



— "III! 
H 



increase in cost while adopting columnar 
spacers. 

SOLUTION: A colored layer 16 (16R) is formed on 
a glass substrate 2a, exposed and developed, 
red, green and blue colored pixels 6R, 6G. 6B ^"^^ 
are formed in the required pattern shape and a 
light shielding layer 16K is formed on the u> 

pixels 6R. 6G, 68. exposed from the rear face . . ^ ^fjL±i±4^'- ^yn^ 

of the substrate 2a through the pixels 6R, 6G, ffffffffS^^f<i^^<<'^^ 
6B as a light shielding mask and exposed from y ^,^ ^ ^ ^ ^ * ^ - t ft t ^^-vi. 

the front face of the substrate 2a through a 
mask 17b having a columnar spacer pattern 
formed in a prescribed shape. The exposed light 
shielding layer 16K is developed to form a 
light shielding film 32 and columnar spacers 33 
in one united body. 
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mmzmiSi^rLfz^:ikx^-^^-<i$'-y.<r)-?:x:^^m^^ 
xmsm^m^zMLxm^L. z<om^mt:m^-thz 

m.nm^-n'&x-h-r>x. mtmi:^'yx^m±izmmL 
izmwivtzm, ^^mmi}^m^^ixi^t'^xmL±.i,z 

LTiS3eL. t^-oi}^xm^^mti^h\m'mm.vz^^ 

±lcli5'9#ft> S'bC <—xy -( )VM.±.{,za-^ -! > 

»hZht,z^^'iTOZh S:#Sft ■r.5>l9^3«2Cwi5a<0 
7 - 7 

{i, -^/^A±^cig5tJ1^5<ty8}li;iS:S/i3- 
r -f >- c^-r ^ i: J: 9 ff^fiJc S zr , #«-fe 

[ iS3<ii 5 ] ;y 7 xmm±.<.zmmj -^^ - ymmzm^ 
mm*^i^&^fi. m^mm^izmm^*^miSi^fix\^i> 
bt^.^z. jiTfe^ t -^m<<zi^^x^-^timiSL^ ixx 

(iS3<Ji6 ] att;^.'^— 9-{±il3teMi: IML:«^T'*S 

[ 7 ] mitmm^WiPi'S.x'mis.^ ti , ft^^x 



mzmm^tix\<^hzti:mwitrhnim7tm.(r>ti 

{ 1 0 ] UI*II 5-9 CO^tltHZimcD:^ =7 - 
[000 1 ] 

7— ftS-seUi: Ufv:7> 7-7 -f ;l':?S«c7)|^jt:^)£(cM 

J: of^iffflicis. sm±iz^^x^-irzrmsiiL. m. 
^Bm^mm^mi,zx^—^ti^^T-mt trz^ y-y 

[0002] 

{mkff^mu 09«i. ^5i5co^Kh7>'i^'x^ (Th 

in Film Transister, JilT. ^TF 

[0003] ll9C^-f J: d tc- fSS^N'^vl- 1 ^'7 

) 3ti^m^^titzT\^-imW.At, iiyx 
a«2a±tCR, G. B<r)#^feB^6R, 6G, 6B 
ifm^^t\.fzi3v-y 'fiV^W^'oh^:. -1^cr>S^ 
{4tfzl.±5) ±tCti?Rf C t J; 0 --^f^S ^ -^/c^tt 
9-7 &:»LT-^ -/Ulster IA0-^i5-ti-, (i^^ir^ 
XS«2a, 2b(7)mmzm^9ii^^^-thZtiZj: 

[0004] jg^a^'-f^^/H i-fflV^SrU'f S«4C0— 
tLXii, /fyx£WL2h<r)±iz{i^UiiiJ:t/^^b 

mzm^^ixtz^m=f-3ii''-7 v^jv^ xmzwm.^ 
fi. ^<r>±.i,z^mmioiii.xfmm^m \ itm^^ 

v-y )V-9W^5<n—mt LXm \ OC-eo^ffiHSr 
7h-t^0^z, /j=^-y ^/l^^mW.5li. ^'^xmm2a. 
<7)±l,Z-7 h V -y 9Xiik(r,m^ 1 3i}^ms&^tlXh'0 , 

-e^ofilPftciiRGBo^^-feli^eR. 6G, ehi^m 

JiJcS^l- 5l5tMl 3«0j^®±{cJi:SBfltlS2 1 (ia9# 

m.) Amf&^tixi^i, 

[0005] ztihA y-y -oi^^m^s 'cTu-tmt^ 

4t(^1SM\^-ti>mi>Zi,±. -e^x-filEl^lK 14a, 14 

hifim^-^tixii<o. mrB^^^^)i-i<r>mmmizii, mm 
i,zmi.xm^mm^'oni-i-<h>tii,. zzx\ -^s^^-^ 

y-y ^;\^:9mi^5criBiS.1imi.z-:>\,-^xmMth. fiy 
-7 -f/l'rJ'S^Sij, ilTtKl 3i:LT. ^'oAflK^iS 
^:«•iScL:'•v:«Sir7•:'^'Mi?A*fflv^(bf^l>. ^Tt:, 
-7-f>'l'#a«<0#«feiim6R. 6G. 6Bcom^1j 
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10 0 0 61 Z.iXi^xm<^d^. y -i jUM.^W£iimiP= 

m^n-th, mil ( a ) {i7 -f yt'AlK^aOJtfeSm 

cTDmir^-TM^IHI, Ell 1 (b) {i, 7-f/UAlE:9^ 
(cfflv-i^^fejiffM^ -fyUA^^glTBia, 012 (a)-- 

[00 07] 7 -r /I'AlE^-ffiti. HI 1 ( b ) (c^K-t J: 
0^. ^-X7 -f yUA 1 5(ctfPBlS 1 9 S-JgE!tU/o±K: 
1 6 Ra:^^ Lr?^lS; L7t5!Ffe/l?FM7 1 
8Rr. HI 1 (a) ic^-fi-jfc. 0-72 2 a. 2 
2bIS!S:iiLT?»JE^f ■5^i:CJ:0;er7;^S«2 a± 
tcliO-fW (HI 2 (a) #.^) , '<-;?.7-f;l^Al 5 
^^*L/L'm. #fe;il eRrVX^- 1 7a&fflV^r^ 
^-[^2 0a-C'^3feL5gffi-rS (1112 (b)#Bg) 
^ciO, El 2 ( c ) t::^^J:3ic:5^SIS6RSr?g 
^-r*. riX<b<:OX^^3lHl^.051-rct(lJ:0, 01 
2(d) tw^-rj:d^RGB«-fetf0^1im6R. 6 
6 B*>'#<?>ill>. g^>t=, 01,2 (e) . 01 1 

(b) tC^-TiotC, Clil<?>®^6R, 60, 6B± 
tc. jI3tJll 6K5:M^SLt^l)jg36®JgSt7-f;UAl 
8K2:f^jE^t. ;^7-f/l'Al 5 (012lwfev^T 

—vt txyir h-7^9^m^^hZb^<7!fy:^&U2 
a.<7)WmX>0S^^L (WT rgSSEjej t^W. ) > 
^■r^Zt^zJ: 0)l3tlKl 3 (012(f), 09, 0 
1 0#,^,) (7)BlS.^ffoi:i(r)X'hh. fIL, 
SS^Cti, S3e«l 3i7)i'l-ifgPS->''?^-->'^^-rS7t 
a^, KffilSjtfflvx:? 1 7 c $rfflv''&. 

[0008] t , ±ieo J: 5 i,zmsm^<r>;^x'm^ 

1 3S-?gfi!cT-^-i.A^ :^^tCj:ot:{ijg3\fSl 3(?)aS 

m^^'^9->Wf^<^-7:^9 1 7b5-fflV'>Tli7e-ri)C 
b\,zX')X^-ti>Ztif^%'iX-hh. 01 2 
( e ) ICfcftS 2 0 a , 2 0 b<i-eiX'filiSli'l-iST-S> 

[0 0 09] ttz)SM: ^SBV^•^^/K07•o•fe;?.<0®S 
•ft . ayvyxv ^l.m<nm.^^ ^^-iv i <7)tt«lifi]±iO i 
m^<i>. :^'yy-W^2a.. 2 baSlCfli^UTffM-ri. 
ff*^;^'^.— ^7Oiti:>0CC- ;^7-7 -f/U:?£^5{CSt 

-y ^ iv^mL5 i.^zmiy^^-^^mm-hiSs^^i. . 
^'yy^ms.2 ^.i.i.zmw^i'-yB^i.zm^^txfzi^ 



B^6R. 6G. 6B®(C3g3t]Kl SSrmto-CSSitJg 
iSLLXl&^Ltzmz, Z<r>±.{,zmk:^^—^^BliSLLX 

[00 10] 

^w^5±.{zn^.y.^—^-^miSi-th^'^. a^^ex'^- 

jItKIK 1 3 <^S55KiHiB#<7)im^ < 7 -y J: 0 ; a«x 
[ 0 0 1 1 ] S ioC, ilr7t^rXg-r-X)l)tttt^^-^ff^ 

0. 3;?.hr-y7'$r*l:./>:0-r-5^i:^^t^;^7 7-7 -f 

ivi>mm.<r)m&-)i'Ah^<r)^y-y -ovi^mm.iiiiifm. 

[00 12] 

-^^nmzm^-thi:,cn>x'hh . -f^j:io-h. rgbo 

^feOli^$rig5£ L^,:f^. 3l3^ 5r R G B mm±.i,zm^ 

nLxmmmtf6?:'noJintm-tx. ^'^^s^^®*' 

>,zm^ti. 

[0 0 13] zioxoiz, -o^^^mmLxm^t^ 
^y.^-^b 5— fstcj^^-r s c tizx'o. 3a«fitfiOig 

# . Z<ri^^m. ?S^>'N'^^yUcO^> -y rSrlfej— (tT'# s . 
i7tSiJ:&i*fc LT, 5g5ttJlJB«7 -^;UAfcJ:yx'<— ^ 

mm^mjfmy ^juj.^m^'^x^mmzx y)m±m}ix 

[0014] $ f>{C±ie;^i£OSW^i: UT . 
X 7 -< /UAilcig^feii t x^-- tffl8jJj§M i: 

imn^t5j:z/mwimmi)'(^(D'7x^^i,zxn7cL. 
mmmr-mLxim-t^ztizx^. m^j&^<r)^^ 
x^-^ i m^m± ^z ms^-t h . 

[ 0 0 1 5 ] C CO J: •? {::, %^<^-nmzi5 ^ ^T . 
<r)SmX'<nim:X'\tmmzj <y-y^ t T v , ^ 

m^Tii, i^^tx^-^mmsimt^—mLxim 
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-9") fccO^Kilr-S-fk^-e-^ClfcT&f-C'^. ZcTit^M. 
[0016] 

B (^^^mm^fm^ - ymmzmm ttzm, mm 
^■&mm±i,zm^miBi&L . ^^yxmrniomm^^^wi 
Mimmmm^m^^xi^^tLxmmycmizntxm^ 

i&yix^-^b^-mjizmm-r?>zt?:'mit-ri. 

[0 0 17] n^^M2Km(7i^^mt. :^'^:^mm.±i,z 
mmy-f^f'-yBmzm^.^tifcm^mmmr&zfem^m 
!S.L. z<^m^m±izp)i^mm<r)ti^x-<-^?:f} 
m-hAv-y -( i\^'9W^<r>mm-nmx'h->x . 

wmimw^9-y'j^mzm^Li-z^. ^m^mmtm 
^^ixtz:ffyxmmL>.z^^mt:^'<-^mmmmti: 

9tLxm?^±m^zii^Lxn±i.. i)^-oij=7xms.& 

Ztt:^fth, 

[0018] m^T^ 3 im<r>^^m± . it 2 tcieis 

xfx^-^mm^mcr>mm.t. ^-xy <)VM,±.>,za~ 
^^y/-thZtt,zX'Omm^titSM%m^. #«feB 

x-<-^mm^mt:i^^n^ihzti.zx r)'i7ozbim 

[00 19] ifARJi4ieigc7):*:^BJ{i, i«3^«2 iClEIK 

xfx^-^mmimcr)f^m,i. ^-xy >!ivM.±.t,zwt 
^titznm^^i. ^Srm^m^ti^miSL^ixtzt'yxms. 



w^\zff^mf^^-y'mmzm^mmifiT&^^f\.. 

Wmz^^7.^—^tm^^ fiX\^hZ)i^^^ft 
[ 0 0, 2 0 ] 6 ESKi03p:|&B^{i . ff *il 5 imcry 

f]v-y ^. ]V9m^^zii\^x . ^^x^—^\.i^^c 

^ttt'Sx-h^hzk^f^mt'Th, inmMitEm^:^^ 
ma. tMTimsizmco:^ y-y ^ ju^mmzfs^^x , m 
ymi±^^mnMxmjs.$ti. &^x^-^iix-<-^ 
i,zm Lfzmmxmm^ tix\^^zti:nmt-rh. 

[002 1 ] iS^3l8ieigi03lsr^BS«±. IS^l57i2KJ0 

:^y-y ^ il-i^Smizii^^X . m^)5j:X/x^-^m 

mf^m^mmmmizmm^tix\.^i>ztt:nmti-h. 

If 9 im<r>:^^BMii , If ^31 8 leK^* 7 - 7 ^ ;u 

^SISt^ii^^T,- jljtKtS^^^-i— ^trlSfig-ri>S 

•Ti.. 

[0022] if^JSi oim.<^^^mzt>^-b^i,mi^m7r^ 
mm.\t . ft 5-9 <rmt\±'^z%m<r>:^ ^-y^jv9 
ms.imx.fzh(7)xhi>. 

(mfi<r>mm i ) a i i <7)mm<mmz 

( a ) ~ ( f ) /P:?S««7)^3t 

[0023] CiO?gS>'N"^-;U3 OCO;?:^^ — 7 -f 

R, 6G. 6Bra{Cjg3effi-&>'Je«$ixTV%Sfci:t,tC. 

jg3tM3 2 t-frWtca^;?.'^— 1?-3 3*iJe^$flTV^ 
I.. ZZX\ ^^X^-^3 3\.ti&tfm3 2bm\:.Pi'S. 
X'mWL^flX^-^h . tfz. 1&^X^-V'3 3<7i^^l±, 
03 ( f ) l,Zi,7KrJ:ol,Z. ?gBV^•*;^3 OCgjR^iX 

^yN'^^u^A- •yy'mi'zmtx-s^^m^yioixx^^h. 
tfz, ti^x^-^33i,i, mii,z^^-txdi.z. m^m 

316 R, 6G. 6BPBlcOji3aB!3 2tfOX';T{Z, ^-SlC 

mf&mm mm.) izmm^tixB&n^ti 

[0 0 24 ] CcO^T-^-f/Pr^SSS IfitilTiOio 
l3L-CiBt$ii.5.. [13 (a) ^z^k-^J: -5 (2, 
■7X^:^2 a±(c:;^.h-:h-M^fiSI?T-*feil 1 6 RrJg 
^-r.i>. Zcr>^. i*-^tCJ:oT{i. 1 6R(:. Ig 

*>'J:05?l«6<J(Cfi=xS. >rtfOf^. 123 (b) (C^Ff i 3 

J: 0 , US ( c ) \z7ik-tmmf-<^->m^<^m^mm6 
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6R. 6G, 6B^mm.-r?>. ^a. @3 (b) tc^ft 

[0025] mz. (13(e) iZTF-rX 0 tC, Zcr,^-& 
®^6R. 6G. 6B±l,zmm^^^LfS£^mi SK 

mmSR. 6G, 6B5:VX7t LT^ffiSS3teL, StC 

tcttl^X'^— ^3 3iJ»WLLfz^7-y ^ )Vi^W^3 1 

l>, ^rfc. 113 (e) {Ci>(ti.2 0a, 2 0b(i^^HI 

[00 26] ^co J: 3 tc, mSii^h^iX^'ixm^Ltzm 
3^1 6K$r31{tLr3g31iM3 2ia^^X'<— tf3 3i: 

im^i-?> ztx\ mimmm%m 3 2 1 li^Kx-^-- 9- 

3 3t£7)e^r-^-ft:-r5ct*-t'#, c<7)^;^, m 

( mncomm 2 ) 04 « . *%Bjc7)m 2 ionsscTjjgjgt- 

( a ) ~ ( f ) i±^tl^'tim:^7-y ^ )\^-^^<r>W!^ 

(r>mmi,z-h^t-hWi^^^^-)vt^mt(r)^&s,iz\m^^i: 

[00 27] Z(r>mkJ'<^-J^AO(r>:^y-y >i 

4 icfcv^-cji, xf^^a«2 ^i.i,zfm'-^9->m^ 

{w«feM^6R, 6G. 6B*<jFB^$^T.. #feBm6 
R. 6G. 6Bra(c3l7t^*«Jg«$ilTV^Sti:t{w, 
3g3fe)K4 2 fc-f*&<)tctt^*;^-^-^f 4 3 *>'^fi£$ilTV > 

>rc:T\ 3g3t^4 2t±ag7KlC®L/>:«KT-Jg^£? 
ix. 9-4 3{i;^'<.— 9-{c®U^c«fliTfMS 

iTTV>S. e^*;?.'<— ^4 30iS${i, 116 
( f ) tct^-fJ: ^tc. -?-ix-rix<7)?SaVN'^^/l'4 OCg 

*$iis>'N-:^yi/^-f -vrmzm^x. mm-hx^—^ 
ttz. i&-^x^-^A3\t. m4.i,z7f^-txoi,z. m 

feffi«6R, 6G, 6 BB^Ojg3feK4 2«0Xi;TIC. 

[0 0 2 8] C60;ii7 5-7-fyl'^S«4 Ull^XTcoXo 
icLTSS^^il-?.. ^-r. HI 1 (a) . (b) iz^-t 
J^OlZ, 'f'it>1]mLfz:^^xmL2a.±l,z. K-xy ^ 

5i,z'^mm 1 9^'SYi.x^^mMi 6Rmkifhti 
tzm^Mm^y < ^I'A 1 8im^tz^X'^ti-ii'2 2 

a, 2 2bt2j:0^JE3&$-^r;<f9;^S«2a{Cft6'3« 



(06 (a) #Bg) . -cT)^. iS^CcJ: oTti, 

-ttSi:, f*iOIS*«j:D^*eD(c=?fil., COf^, 116 
(b) (C^-Ti^tCs 7:r 1 7 arSv^-CHT^ 

^tSI-tSCttciO. 116 (c) {c^-rio^fF/fM 
M':?->)g4JjiO«feS#6R&M-^-->'^-r?.. Ztr> 
f^, |liaiiOXSS:«*0ji-r^i;{cJ:*3, 12)6 ( d ) t^jf^ 
■tJiO^iRGBcOiS^m^eR. 6G. 'eBrj^^-r 
5. me (b) (Cfctt.?. 1 8a(S^^5'|-J|T-J)^. 

[0029] 116 ( e ) iZTjk-tX 0 
iis^6R. 6G. 6B±c. mmmz^-^m.mt:'^^L 

T=5rSal3tJil 6K5:±iei:[5l:K(c-;-X7 -f/l-Al 5 
013^1 1 6K^0yxmWL2 a.\,Z^&m\^. ZCO'ik. ^ 

-xy^/uj^is^mmLXjgt/emieK^mmi. § 
^>tc-fco±t2. 06 ( f ) (c^T-f iatc. /STtttio^^ 

iz-ti. 

[00 30] zcom. A'yxms.2&<r>-mmmt^h^ 
ffl#6R, 6G. eB^-?x^tLxmmm^L.'^h 

^zm-SM^<r>^-i^X^--^j-<-S^-y<r>-?:z. 9l7hz:m 
^^X:^'yX^2a.(r)mmmti^^n^L. 5l3fe^l6K 

bx^—^mm^mA5f^-iiSLxmik^izbi,zi: 
0. @6 (g) (c^-rj:3(w. '&^,A2±.izmmm<r> 
m^x^—^A 3i>mm.$titi^^-y ^ ju^mRA 1 

$-f#-5.Ci:*>-C'#l>. C<7)^, jl3tM4 2^0J^m/^•:5'- 
>'$rJg^•r§;'>:*^, mmm^-?x^^ 1 7 c ^rfflv^s. 
[003 1 ] ceo J: 0 {w, 1 6 K i: x^—^rmm 
SOMA 5 1 i-^Lxmm-hzt^zx *) . mmkcT)^ 

3t)K4 2tX^-^mm!&mA 5 i:tfO^)Kff*«-S^k;f 
SCltt^O, SfB^N*;f-;U4 0£0^^ yr5- 

Z<r>mi'n''U^>i'A QiT>tiy-y < 

[0032] t.-f. El 1 1 ( a ) . ( b ) i,z^-ti. 0 
(C, ^■a63D^L/i;57;2.£M2 a±(C, 

1 StC^Taia 1 9 2:i1-LT#a;i 1 6 Rtm^^htltzm 

itmm&y ij\^j^i8 t:Vi-tt:^mx'»:o-ii-2 2 & , 

2 2bt3j: 0»ff3t$-ti-r;^'9XS^2aCCl£0#{t 
!>. Zcom, :ffyxmWi2aLi:<^&Lfz'ik. <-xy < 

1 5$:iiJjBLT. «fe®^6 ROM$-Jgli£-?-S (S 

7(a) #H1) . Z<T>^. i^^tCi-^Tii, Sfeli^6 

t, f*<7)is*uos!jmw{w?Ti.i>. ciwf^, 117 

(b) lc*-rJ:-5tc. 7* hv::?.^' 1 7aa:ffli,^TIS 
3fe, iim-ri-CltlcJ: 0, 07 ( c ) teZ^-ti-otcfm 

Vk. nwniM^m'^'&tzt^.zi.'^ . 07 (d) tcii^ 
t-<to^rRGBc0^ii^6R. 6G. 6 B ^rjgfig"?- 
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•5. =Srfe. mi (h) tcfcft-S 1 8 a.l,i^^mX'hh. 
[ 0 0 3 3 ) act:. 137 ( e ) izm-TJ: o IZ, z<r>m^ 
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